SUMMARY Three patients with olfactory hallucinations related to migraine are described.
mother suffered from migraine. Examination was normal. EEG revealed frequent bilateral generalised paroxysms of high voltage (up to 140pV), theta and delta activity, and irregular background theta and some delta activity in the temporal regions, right more than left. A CT scan was normal. She was seen during a severe attack in which the headache lasted 4 days, at a time when the attacks were occurring weekly. She was given propranolol 10mg tds and had no more attacks over the following 6 months except once, when propranolol was stopped temporarily. Case 2 A 37 year old woman had suffered from episodic headaches since childhood. These started suddenly with the perception of an unusual unidentifiable smell, lasting between 5 minutes and 24 hours, and were followed by vertigo and tinnitus lasting a few minutes. She then developed a hemicranial (usually left-sided) headache lasting 1 to 3 hours, often associated with nausea. These attacks occurred two to three times a month and were associated with no impairment of consciousness. She received carbamazepine for 2 years with no improvement. During pregnancy she had had two grand mal seizures diagnosed as eclampsia. Examination was normal. Carbamazepine was discontinued, and she was treated with propranolol 20 mg tds. Over the next 10 months she had one episode of olfactory hallucination lasting 10 minutes, followed by vertigo for a few seconds, and two episodes of lateralised headache. Case 3 A 25 year old woman had suffered from right or left sided headaches since the age of 12 years. A typical attack began with pain behind the eye spreading to the side of the head followed by dizziness, tinnitus, vomiting and impaired vision. This was often associated with paraesthesiae, weak- It is unlikely that the olfactory hallucinations in our patients were associated with structural lesions in the temporal lobe in view of the lifelong duration of the attacks in cases I and 2, the lack of physical signs and the normal CT scans and EEGs. Case I had nonspecific changes in her EEG similar to those previously described in association with migraine.6 In a review of EEGs performed in patients with migraine between 25% and 66% were abnormal.6 The original diagnosis in the first two cases was complex partial seizures. However, these attacks were migrainous rather than epileptic for three reasons. Firstly, the duration of the aura in epilepsy is shorter than in migraine,7 the former lasting seconds the latter generally longer than 5 minutes. In a study of complex partial seizures with video10 the mean duration of the whole seizure was 2 minutes, the aura comprising only a fraction of that time. In all three cases the smell lasted 5 minutes or more. Secondly, the headache in our case was migrainous. Epileptic headache is brief (seconds) and is followed by loss of con-1689 sciousness or motor seizures.'1 Headache following seizures is generalised and follows loss of consciousness.12 Thirdly, both the olfactory hallucinations and the headache responded to propranolol but not to carbamazepine.
A comparative summary with the five previously reported cases13 -16 is given in the table.
Strong smells are recognised as trigger factors for migraine attacks.'7 The vividness of the olfactory hallucinations described in migraine auras has led to a search for a source (see table) . Some of the reported trigger smells may have been vivid olfactory hallucinations.
The pathogenesis of visual disturbances in migraine is uncertain. Whether the process is spreading depression or hypoperfusion, the disturbances are generated by changes in the occipital lobe.'8 The occurrence of olfactory hallucinations indicates involvement of the temporal lobe, and particularly the uncus,'9 in this process. The three cases presented here, together with the five cited in the literature, illustrate that migraine should be considered in the differential diagnosis of a patient presenting with olfactory hallucinations. 
